[Effects of hydrogen sulfide on vascular inflammation in pulmonary hypertension induced by high pulmonary blood flow: experiment with rats].
To investigate the effects of hydrogen sulfide (H2S) on vascular inflammation in pulmonary hypertension induced by high pulmonary blood flow. Forty-four male SD rats were randomly divided into 8 groups: 4-week control group (n = 7), 4-week shunt group (n = 7), 4-week shunt + propargylglycine (PPG, an endogenous H2S release inhibitor) intraperitoneal injection group (n = 8), 11-week control group (n = 7), 11-week shunt group (n = 7), and 11-week shunt + sodium hydrosulfide (NaHS, a H2S donor) intraperitoneal injection group (n = 8). Right ventricular catheterization was used to measure the mean pulmonary arterial pressure (mPAP). Immunohistochemistry was used to detect the expression of inflammatory related factor intercellular adhesion molecule-1 (ICAM-1), and the key molecules of nuclear factor-kappaB (NF-kappaB) signal transduction pathway, including NF-kappaB p65 and inhibitor of NF-kappaB (IkappaBalpha), in the pulmonary artery, and ELISA was used to detect the concentrations of the inflammatory related factors, including ICAM-1, interleukin-8 (IL-8), and monocyte chemoattractant protein-1 (MCP-1) in blood plasma and lung tissues so as to reflect the corresponding inflammatory responsiveness. The plasma and lung tissue ICAM-1, IL-8 and MCP-1 contents of the 4-week shunt group were all significantly higher than those of the 4-week control group (P < 0.05 or P < 0.01). The mPAP of the 4 week shunt + PPG group was (20.3 +/- 1.7) mm Hg, significantly higher than that of the 4-week shunt group [(16.2 +/- 1.5) mm Hg, P < 0.01]. The expression levels of ICAM-1 and NF-kappaB p65 in the small and median pulmonary artery endothelin cells of the 4-week shunt + PPG group were both significantly stronger than those of the 4-week shunt group (P < 0.05 or P < 0.01), whereas the expression of IkappaBalpha was weaker than that of the 4-week shunt group (P < 0.05). The plasma IL-8 content of the 4-week shunt + PPG group was (148 +/- 29) micromol/L, significantly higher than that of the 4 week-shunt group [(118 +/- 23) micromol/L, P < 0.05], and the lung tissue ICAM-1 and MCP-1 levels of the 4-week shunt + PPG group were (27.3 +/- 5.0) micromol/g and (12.9 +/- 1.1) micromol/g respectively, both significantly higher than those of the 4-week shunt group [(21.9 +/- 2.1) and (10.2 +/- 1.4) micromol/g respectively, both P < 0.05]. The mPAP and expression levels of ICAM-1 and NF-kappaB p65 of the large, median, and small pulmonary artery endothelia cells of the 11-week shunt group were all higher than those of the 11-week control group (P < 0.05 or P < 0.01), whereas the expression levels of IkappaBalpha were all less obvious (P < 0.05 or P < 0.01). The plasma and lung tissue ICAM-1, IL-8, and MCP-1 levels of the 11-week shunt group were all significantly higher than those of the 11-week control group (all P < 0.01). The mPAP of the 11 week shunt + NaHS group was (23.2 +/- 3.0) mm Hg, significantly lower than that of the 11-week shunt group [(27.5 +/- 1.9) mm Hg, P < 0.05]. The ICAM-1 and NF-kappaB p65 expression levels of large, median, and small pulmonary artery endothelia cells of the 11-week shunt + NaHS group were all significantly weaker than those of the 11-week shunt group (P < 0.05 or P < 0.01), whereas the protein expression levels of IkappaBalpha in small and median pulmonary artery endothelia cells of the 11-week shunt + NaHS group were significantly higher than those of the 11-week shunt group (both P < 0.05). The plasma and lung tissue ICAM-1 contents of the 11-week shunt + NaHS group were (124 +/- 11) micromol/L and (19.9 +/- 2.5) micromol/g, both significantly lower than those of the 11-week shunt group [(154 +/- 20) micromol/L and (23.9 +/- 3.6) micromol/g respectively, both P < 0.01]. The plasma and lung tissue IL-8 contents of the 11-week shunt + NaHS group were (92 +/- 11) micromol/L and (15.0 +/- 1.7) micromol/g, both significantly lower than those of the 11-week shunt group [(121 +/- 17) micromol/L and (19.0 +/- 3.9) micromol/g respectively, both P < 0.01]. The lung tissue MCP-1 content of the 11-week shunt + NaHS group was (10.8 +/- 1.6) micromol/g, significantly lower than that of the 11-week shunt group [(13.5 +/- 1.4) micromol/g, P < 0.01]. H2S attenuates the development of pulmonary hypertension induced by high pulmonary blood flow through ameliorating pulmonary vascular inflammation. The inhibitory effect of H2S on the pulmonary vascular inflammation involves elevating IkappaBalpha expression, down-regulating NF-kappaB p65 expression and then inhibiting the expression of inflammatory related factors.